Disruption of excitatory amino acid transporters in brains of SIV-infected rhesus macaques is associated with microglia activation.
Glutamate-mediated neurodysfunction in human immunodeficiency virus (HIV) infection has been primarily suggested by in vitro studies. The regulation of glutamatergic neurotransmission in inflammation is a complex interaction between activation of immune mediators and adaptive changes in the functional elements of the glutamatergic synapse. We have used simian immunodeficiency virus (SIV)-infected macaques to answer the questions (i) whether perturbation of glutamate neurotransmission is evident during progression of immunodeficiency disease and (ii) what are the mechanisms underlying this impairment. Disease progression in SIV-infected macaques both in the periphery and in the brain was documented by clinical and general pathological examination, plasma and brain viral RNA load, T-cell analysis and brain histopathology. We report for the first time, disruption of excitatory amino acid transporters (EAATs), the cardinal glutamate clearing system, during SIV infection and a dramatic loss of EAATs associated with development of rapid acquired immunodeficiency syndrome (AIDS). EAATs impairment was correlated with activation status of microglia. Our data support the glutamate hypothesis for the development of HIV dementia and suggest that the pathogenetic mechanism for the neurodysfunction is the impairment of glutamate clearing which occurs in the stage of AIDS and which is associated with activated microglia.